The first factor, s, is called the " shape factor " and depends only on the ratio of the diameter of the wire, a, to the diameter, è, of the conducting film around the wire. This relation is 2TT Ina But s can be calculated directly without a knowledge of the film diameter b by solving the following equation a s ΛΛ B~ = ¥ e * (3) ^Physical Review, May, 1912. 1011 1012 LANGMUIR: HEAT [June 25 Here a is the diameter of the wire and Β is the thickness of the conducting film for the case of convection from a plane surface. The second factor in (1) is φι -ψ\ where φ depends only on the heat conductivity of the air, k, (in watts per cm.) and the temperature of the wire and of the atmosphere. Thus Here T\ is the temperature of the atmosphere and T 2 the temperature of the wire. Both of the operations involved in (3) and (4) are made very easy by plotting two curves, one giving the relation of s to Ń and the other relation of φ to T. Data for the plotting of
He did not investigate other gases than air, nor try air at other than room temperature.
Kennelly derives certain purely empirical formulas to express his results. Combining them, he gives for W, the watts lost by free convection per cm. of length, W = (0.00003 + 0.00580α) (Γ 2 -Γι) Vv + 25 (6) where ν is the wind velocity in cm. per sec.
Thus to express his results on free convection he needs to use four empirical constants and to express the results on forced convection three more are needed. But even with all these empirical constants, the calculated values do not agree very well with the experiments. The average difference between the cal culated and observed values of W for experiments on free con vection is approximately 12 per cent, while in one experiment the differences are as high as 30 per cent.
Let us now analyze Kennelly's data more closely and apply to it the theory of the conducting film, thus deriving the relation between the film thickness Β and the pressure and wind velocity of the air.
KENNELLY's DATA ON FREE CONVECTION
The experimental results on free convection are given by Kennelly in ten logarithmic plots, the coordinates being W = (0.0004 + 0.0064α) (Γ 2 -T X )P 0.9«ξ/α (5) where a is the diameter of the wire Ρ is the pressure of air in atmospheres. To test the accuracy of this conclusion, the figures in column VII were calculated, based on the following assumptions 1. The thickness of the plane film, B, for air at room temperature and 760 mm. pressure, is 0.43 cm. This is the value found from the experi ments on platinum wires described in the previous paper. It is seen that Β decreases as the wind velocity increases.
To study the law with which this varies, Β was plotted against Previous results of the author have shown that 1. The quantity 5, for quiet air at room temperature and one at mosphere pressure, is equal to 0.43 cm.
